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Welcome and Introduction

SPECIALIST Lexicon & Lexical Tools
Semantic Network
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MetamorphoSys & UMLS Tools Hands On
Questions, Help, and Evaluation
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UMLS Video

http://www.nlm.nih.gov/research/umls/UMLS300kbps.swi
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- [Lindberg & al., Methods, 1993]
History of the UMLS [Humphreys & al., JAMIA, 1998]
® Started at National Library of Medicine, 1986

® “Long-term R&D project”
® Complementary to IAIMS

il

(Integrated Academic Information Management Systems)

|

«[...] the UMLS project is an effort to
overcome two significant barriers to
effective retrieval of machine-readable
information.

e The first is the variety of ways the same
concepts are expressed in different
machine-readable sources and by
different people.

e The second is the distribution of useful
information among many disparate
databases and systems.»




UMLS Objectives

® Intellectual “middleware”
® A set of multi-purpose tools for system developers

® Knowledge Sources used to overcome:
e disparities in language format
Ex: atrial fibrillation, auricular fibrillation, af

e disparities in granularity and perspective
Ex: Contusions, hematoma, bruise
Ex: Instruct patient to promptly report nosebleeds and
excessive bruising (NIC), Epistaxis (MeSH)



UMLS Made available as:

® Data files
e 3 separate sets of relational files

® Tools
e MetamorphoSys (installation and customization)
e RRF Subset Browser
e |vg (lexical programs)

® Distributed on DVD; downloaded from UMLSKS

The UMLS is not an end-user application




UMLS Access

® UMLS Knowledge Source Server
e http://umisks.nlm.nih.gov/
e Browser, Navigators
e APIs
e Download data files and programs
e Documentation and other resources

® |ocal storage and customization (Metathesaurus)
e MetamorphoSys
e RRF Browser



UMLS Uses

Information retrieval
Thesaurus construction

Natural language processing
Automated indexing

Electronic health records (EHR)

Distribution mechanism for HIPAA, CHI, PHIN
regulatory standards



2007AB UMLS: July 2007

® Metathesaurus:
e 123 sources
e 1,436,586 concepts
e 17 languages

® Semantic Network:
e 135 Semantic Types
e 54 Semantic Relationships

® SPECIALIST Lexicon:
e Over 297K records (over 482K inflectional forms)



A guided tour of UMLS Resources

® http://www.nlm.nih.gov/research/umis/

® http://www.nlm.nih.gov/research/umlis/documentation.html

® http://www.nlm.nih.gov/research/umis/listserv_info.html

® https://list.nih.gov/archives/umlsusers-1.html

® http://www.nlm.nih.gov/research/umls/new users.html



http://www.nlm.nih.gov/research/umls/
http://www.nlm.nih.gov/research/umls/documentation.html
http://www.nlm.nih.gov/research/umls/listserv_info.html
https://list.nih.gov/archives/umlsusers-l.html
http://www.nlm.nih.gov/research/umls/new_users.html

What Is the UMLS?

Overview through an example



UMLS 3 Knowledge Sources

® Metathesaurus
e Source vocabularies
e Concepts
e Relationships, Attributes

® Semantic Network
e Semantic Types (categories)
e Semantic Relationships

® |exical resources
e SPECIALIST Lexicon
e Lexical tools



Metathesaurus: clusters terms by meaning

® Synonymous terms clustered into a concept
® Preferred term Is chosen
® Unigue identifier (CUI) is assigned

. Addison’s disease Metathesaurus =\
Addison’s disease SNOMED CT PT 363732003
Addison’s Disease MedlinePlus PT T1233
Addison Disease MeSH PT D000224
Bronzed disease SNOMED Intl 1998 SY DB-70620
Deficiency; corticorenal, ICPC2-1CD10 PT MTHUO021575

primary Thesaurus

Primary Adrenal Insufficiency = MeSH EN D000224
Primary hypoadreanlism MedDRA LT 10036696
syndrome, Addison

C0001403]| | Addison’s disease




Cluster of synonymous terms

i S0011232 Adrenal Gland Diseases

! S0011231 Adrenal Gland Disease

! Term S0000441 Disease of adrenal gland [.]

' L0001621 | S0481705 Disease of adrenal gland, NOS

] S0220090 Disease, adrenal gland

! S0044801 Gland Disease, Adrenal

:

1

r Term S0860744 Disorder of adrenal gland, unspecified

I 10041793 | s0217833 Unspecified disorder of adrenal glands

:

1

] Term S0225481 ADRENAL DISORDER [.]
Concept i 10161347 | S0627685 DISORDER ADRENAL (NOS)
C0001621 .

1

E Term S0632950 Disorder of adrenal gland [.]

1 10181041 | S0354509 Adrenal Gland Disorders

1

E Term S0586222 Adrenal disease [.]

1 L0368399 | S0466921 ADRENAL DISEASE, NOS

1

! Term - :

| zeeae S$1520972 Nebennierenkrankheiten GER

1

. Term

L R S0226798 SURRENALE, MALADIES FRE [...]

1




Semantic Network

® 135 Semantic Types
e Broad subject categories (Clinical Drug, Virus)
o EX:

= Addison’s Disease
= Semantic Type:Disease or Syndrome

® 54 Semantic Relationships
e Links between categories (isa, causes, treats)

o EX:
: VirusDisease or Syndrome

® Types + Relationships
e Form the structure of the semantic network
e Broadly categorize the biomedical domain



Semantic Network: Biologic Function
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SPECIALIST Lexicon

® General English lexicon of common words, biomedical
terms

® Used by SPECIALIST Natural Language Processing
System

® |exical records contain encoded information:
® syntactic (how words are put together),
® morphological (inflection, derivation, and compounding), and
® orthographic (spelling) information

® [ exical tools process terms e 0
: Adrenal gland diseases

® Used in Metathesaurus production : Adrenal disorder
: Disorder of adrenal gland
: Diseases of the adrenal
i glands
: C0001621



SPECIALIST Lexicon

{base=disease
entry=E0023270
cat=noun
variants=req
variants=uncount

com
com
com
com

0

0
0
0

0

0
0
0

D

D
D
D

nr(of,n
nr(of,n
nr(of,n

nr(of,n

n|bone|)
n|breast|)
n|liver|)

n|ovary|)


http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoLexInflVarSearch/template/lexicon%2CLexInflVarScreen.vm;jsessionid=E139E7469ACCF004BEA0118405909263.kss3?base=disease&release=2005AA&eui=E0023270&cat=noun&variant=reg
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoLexInflVarSearch/template/lexicon%2CLexInflVarScreen.vm;jsessionid=E139E7469ACCF004BEA0118405909263.kss3?base=disease&release=2005AA&eui=E0023270&cat=noun&variant=uncount

Summary

Metathesaurus:

® clusters terms into concepts — assigns unigue
identifier

Semantic Network

® defines relationships between concepts, organizes
concepts into categories

Lexicon and Lexical Tools:
® processes terms for entry into the Metathesaurus
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SPECIALIST Lexicon
and Lexical Tools






SPECIALIST Lexicon

® Syntactic lexicon
® 250K+ common and biomedical words (English) = 400K+ variants
® Word properties
= Syntax (how words are put together)
= Morphology (inflection, derivation, and compounding)
= Orthography (spelling)

® Used by SPECIALIST Natural Language Processing System
to process text, terms
® Used in Metathesaurus production



SPECIALIST Lexicon by part of speech

Enodn

W ad ectve
=l
Hadyen
Hpregosition
W mnaun
Econjuncton
Odeerminer
Omoclal
Oauxilliary
Jcompl




Syntax

® Complementation
e verbs

= 1ntransitive I'll treat

He treated the patient.
He treated the patient with a drug.

= transitive

= ditransitive

® Nouns

= prepositional phrase: Valve of coronary sinus

e position for adjectives



Morphology

® Inflection

® noun nucleus, nuclei
e verb cauterize, cauterizes, cauterized, cauterizing
e adjective red, redder, reddest

® Derivation

e verb @@ noun cauterize - cauterization

e adjective @noun red — redness
laryngeal — larynx



Orthography

® Spelling variants

® oc/e oesophagus - esophagus
® ac/e anaemia - anemia
® ise/ize cauterise - cauterize

Addison's disease
Addison disease
Addisons disease

e British-American variants criticise -- criticize
centre -- center

e genitive mark

foetus -- fetus




SPECIALIST Lexicon lexical records

{base=Kaposi's sarcoma {base=chronic
spelling_variant=Kaposi sarcoma entry=£0016869
entry=E0003576 Cat_:adj |
cat=noun variants=inv
variants=uncount position=attrib(1)
variants=reg posi.tion:pred
variants=glreg stative
¥ }
{base=aspirate {base=in
entry=E£0010803 entry=E0033870
SEUENS cat=prep
variants=reg 3
tran=np

nominalization=aspiration|noun|E0010804



Ancillary Data Bases and Rules Files

® Synonymy (sm.db)
genicular|adj|knee|noun

hepatocellular|adj|liver
singular | plural

cellsjuous gends with: ends W|th
® Derivation (dm.db,
dm.rules)

® [nflection (im.rules)

® Neoclassical compounds
(nc.db)




N E %]g S The SPECIALIST NLP Tools

s Home

o Lexical 3ystems Group
o Staff Directory

| Projects |

o SPECIALIST Lexicon
o Lexical Tools
o TextTools

s GEpel

| Documents |

o FPapers & Reports

» Presentations

¢ Terms and Conditions

The SPECIALIST NLP Tools

The SPECTIALIST Matural Language Processing (TMLE) Tools have been developed by the The Lesical Systemns Group «
Mational Center for Biomedical Communications to inwestigate the contnbutions that natural language processing technigu
the task of mediating between the language of users and the language of online biomedical information resources. The SPI
Tools facilitate natural language processmng by helping apphcation developers with lexcal vanation and text analysis tashks
domain. The NLE Tools are open source resources distnbuted subject to these terms and conditions.

A& large syntactic lexicon of biomedical and general English, desighed to prowide the information needed for thi
SPECIALIST NLP System.

& szet of TAV A programs designed to help users manage lexical vanation, indexing, and normalization, etc. in

A nested set of JAWVA objects designed to help users analyze free test documents inte words, terms, phrases,
sections.

Includes two programs GSpell a spelling suggestion tool and BagOwordsPlus a phrase retneval tool

Contact us atumlslex@@nlm.nih.gow The Lexical Systams Group Last Upd:

Copyright - Privacy - Accessibility



http://lexsrv3.nlm.nih.gov/SPECIALIST/index.html
http://lexsrv3.nlm.nih.gov/SPECIALIST/index.html
http://lexsrv3.nlm.nih.gov/SPECIALIST/index.html
http://lexsrv3.nlm.nih.gov/SPECIALIST/index.html

[Lexical Tools

® Wordind

e breaks strings into words
e produces the Metathesaurus word indexes (MRXW)

® lvg
e performs various lexical transformations

e 58 flow components and 32 options in 2005

® NORM

e a selection of LVG transformations
e used for Metathesaurus indexing

e produces Metathesaurus normalized word and string indexes (MRXNW &
MRXNS)

e used to access those indexes



[exical tools: wordInd

® Thyroxine unmasks Addison's disease
e Thyroxine
e unmasks
e Addison
® S

e disease

C0001403|ENGJP|L0001403|PF|S0354372|N|A0388282|||[SNM|SY |D-
2332|Addison's disease|4|256]

e C0001403|S0354372|Addison's|
e (C0001403|S0354372|disease]



Normalization

Remove genitive >

Remove stop Words>

Lowercase >

Strip punctuation >

Uninflect >
Sort words :>

Hodgkin's diseases, NOS

Vi

Hodgkin diseases, NOS

Vi

Hodgkin diseases,

Vi

hodgkin diseases,

Vi

hodgkin diseases

Vi

hodgkin disease

Vi

disease hodgkin




Normalization: Example

Hodgkin Disease
HODGKINS DISEASE
Hodgkin's Disease
Disease, Hodgkin's
Hodgkin's, disease
HODGKIN'S DISEASE

Hodgkin's disease : : :
Hodgkins Disease normalize —| disease hodgkin

Hodgkin's disease NOS
Hodgkin's disease, NOS

Disease, Hodgkins Normalized
guns L necessarily
Hodgkins disease
readable

hodgkin's disease
Disease, Hodgkin




Spelling Suggestion Tools

» GSpell

* term retrieval tool

» common misspellings

- BagOWordsPlus

» phrase retrieval tool

* uses correctly spelled words within the phrase to limit
possible candidates

* uses GSpell when it has to



Lexical Systems Group

Official Websites http://SPECIALIST.nlm.nih.gov
http://mmtx.nlm.nih.gov
Mail Addresses Allen Browne - browne@nlm.nih.gov

Guy Divita - divita@nlm.nih.gov

Chris Lu - lu@nlm.nih.gov

Lexical Systems group - umlslex@nlm.nih.gov



mailto:browne@nlm.nih.gov
mailto:divita@nlm.nih.gov
mailto:lu@nlm.nih.gov
mailto:umlslex@nlm.nih.gov
http://specialist.nlm.nih.gov/
http://mmtx.nlm.nih.gov/

Semantic Network



Semantic Network

® Semantic Types
e 135 broad subject categories (Clinical Drug, Virus)
e Organized into 2 hierarchies: entity, event
Addison’s Disease (concept)
Semantic Type: Disease or Syndrome

® Semantic Relationships
e 54 possible, useful links between categories
e Hierarchical: isa
e Associative, e.g. causes
Virus causes Disease or Syndrome

® Types + Relationships = Semantic Network
® http://www.nlm.nih.gov/research/umls/meta3.html



Semantic Types  categorize

® Concept:

® Semantic Type:

® Concept:

® Semantic Type:

® Concept:

® Semantic Type:

Discipline of Nursing

Biomedical Occupation or Discipline

Nursing Homes
Health Care Related Organization
Manufactured Object

Home Nursing
Health Care Activity



Semantic Type: Disease or Syndrome

® Natural Phenomenon or Process

e Biologic Function
= Physiologic Function

- Organism Function

» Mental Process

- Organ or Tissue Function

- Cell Function

- Molecular Function

» (Genetic Function

e Pathologic Function

= Disease or Syndrome (

= Mental or Behavioral Dysfunction

- Neoplastic Process



http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Natural+Phenomenon+or+Process&dbyear=2004AA&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Biologic+Function&dbyear=2004AA&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Physiologic+Function&dbyear=2004AA&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Organism+Function&dbyear=2004AA&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Mental+Process&dbyear=2004AA&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Organ+or+Tissue+Function&dbyear=2004AA&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Cell+Function&dbyear=2004AA&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Molecular+Function&dbyear=2004AA&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Genetic+Function&dbyear=2004AA&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Pathologic+Function&dbyear=2004AA&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Disease+or+Syndrome&dbyear=2004AA&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Mental+or+Behavioral+Dysfunction&dbyear=2004AA&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Neoplastic+Process&dbyear=2004AA&inptype=text

54 Semantic Relationships link

® Hierarchical (isa = is a kind of)

e among types
« Animal 1S2 Organism

= Enzyme 1Sa Biologically Active Substance

e among relations

« treats 1SQ affects

® Non-hierarchical

e Sign or Symptom d iagnoses Pathologic Function

o Pharmacologic Substance [F€alS Pathologic Function



“Biologic Function” hierarchy (1sa)

Biologic Function

4

Physiologic Function

Y

Pathologic Function

\

Organism
Function

\

Organ Cell
or Tissue | Function

Molecular
Function

Function

Mental
Process

\i

Cell or

Disease or | Experimental

Molecular | Syndrome Model of
Dysfunction Disease

Genetic
Function

Y Y

Mental or | Neoplastic
Behavioral Process
Dysfunction




Semantic Relationships
Define useful relations between types

Biomedical Occupation or Discipline
ASSOCIATED WITH Social Behavior

Language ISSUE IN  Biomedical Occupation or
Discipline

Manufactured Object CAUSES Injury or Poisoning

Diagnostic Procedure USES Manufactured Object

Health Care Activity I[SA Occupational Activity

Health Care Activity AFFECTS  Disease or Syndrome



Semantic Relationships

Disease or Syndrome a§sociated with Finding

Disease or Syndrome rologic Function

Body Part, Organ, or Organ Component l@on_of >
Disease or Syndrome

Hormone @ffe isease o Syndrome
Hormone Complicates Dikease or Syndrome

Laboratory Procedure c@loses Di&ase or Syndrome

Pharmacologic Substance t@ase or Syndrome
N



http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Disease+or+Syndrome&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Disease+or+Syndrome&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Disease+or+Syndrome&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Disease+or+Syndrome&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Disease+or+Syndrome&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Disease+or+Syndrome&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=SREL&semtype1=associated_with&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Finding&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Disease+or+Syndrome&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=SREL&semtype1=result_of&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Pathologic+Function&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Body+Part%2C+Organ%2C+or+Organ+Component&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=SREL&semtype1=location_of&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Hormone&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Hormone&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=SREL&semtype1=affects&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=SREL&semtype1=complicates&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Laboratory+Procedure&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=SREL&semtype1=diagnoses&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=STYPE&semtype1=Pharmacologic+Substance&dbyear=2004AA&expandtree=true&inptype=text
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoSemNetServletSearch/template/semanticNW%2CSNScreen.vm;jsessionid=65834A541FD61D422981DB1B95C65778.kss3?querytype=SREL&semtype1=treats&dbyear=2004AA&expandtree=true&inptype=text
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Relationships can inherit semantics

Semantic Network
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Relationships don’t always inherit semantics

Semantic Network

%‘Biologic Function]

/
causes

‘Substance]

/sa
‘Pathologic Function

/sa ‘{ Pharmacologic y /sa
Substance : Disease or Syndrome

/Aspirin/%/Measles/

Metathesaurus




Why have a Semantic Network?

® Semantic Type serves as a high level category assigned to
cach Metathesaurus concept, Independent of its position in
Its original source hierarchy

® A Semantic Relation 1s a possible link between 2 concepts
assigned those Semantic Types
e The relationship may hold at the concept level
e Other relationships may apply at the concept level



Semantic Network Data Files

ASCII relational files

® SRDEF: Basic information about Semantic Types and
Relations

SRSTR: Structure of the Network

SRSTREI: Fully inherited set of Relations (UI's)
SRSTRE2: Fully inherited set of Relations (names)
SRFIL: Description of each table

SRFLD:  Description of each field and table(s) in which it is
found

Unit records
® SU Semantic Types, Relationships



UMLS and Health
Data Standards



The call for standards

1991 — IOM:The Computer-Based Patient Record

1995 — PHS: Making a Powerful Connection

1996 — Congress: HIPAA

2000 — IOM: To Err i1s Human

2000 — NCVHS: Report on Standards for PMRI

2001 — IOM: Crossing the Quality Chasm

2002 — NCVHS: PMRI recommendations (1%t Set)

2002 — AMIA Congress: Drug Nomenclature Information
2002 — AAMC conference: IT Enabling Clinical Research
2003 — CHI eGov: U.S. gov’t target standards (1% set)
2003 — Connecting for Health: Standards Wk.Gr.Report



Strategy for U.S. health data standards

Establish mechanisms for designating U.S. standards

1 ¥ Pick best available as starting point

| ¥ Support development, maintenance, distribution

Coordinate development of selected standards to achieve
non-overlapping, interlocking set

Broaden participation in standards development

Promote use and improvement



Federal standards selection mechanisms

« HIPAA (1996) - Health Insurance Portability and Accountability Act
of 1996 requires administrative standards

« NCVHS - National Committee on Vital and Health Statistics, a long-
standing (50+ years) advisory committee to HHS expanded by
HIPAA, recommends standards

CHI (2001) Consolidated Health Informatics project, a cross-agency
eGov initiative designates U.S. gov’t-wide clinical data standards

Medicare Modernization Act (2003) - requires e-Prescribing
standards; establishes Commission on Systemic Interoperability



Standards implementation

« CHI (clinical) LOINC

E.g., lab test results, problems, diagnoses, history, physical

Electronic exchange of clinical health information in U.S.
Government systems

- HIPAA (administrative) CPT

€.g., health msurance claims, billing, ordering
HIPAA Administrative Simplification provisions
Designated DHHS national standards for electronic healthcare

transactions

- PHIN (public health) ICD-9-CM
e.g., disease surveillance, immunization rates, environmental
monitoring

CDC designated standards for public health reporting



Medical terminology standards

« Key element in electronic medical records systems

« 2003 agreement between NLM and College of American
Pathologists for U.S. rights to SNOMED CT

« 2007 International Health Terminology Data Standards
Organisation purchases SNOMED CT



NLM role

- HHS central coordinating body for Patient Medical
Record Information (PMRI) terminologies

- Work with agencies, organizations to support standards

- Support mappings between standard clinical vocabularies
(SNOMED, LOINC, RxNorm) and others

- Reduce overlap between standards vocabularies
« Maintain UMLS as uniform distribution mechanism for
- HIPAA code sets, recommended PMRI terminologies

- mappings between standard codes and PMRI
terminologies

- 1nformation on valid vocabularies for transaction
standards



SNOMED CT 1n the UMLS

® English descriptions and relationships (2004)
e Concepts: 298,090
e Descriptions: 736,946 (synonyms)
e Relationships: 1,315,910
® Added to Metathesaurus:
e Concepts: 37,089
e Descriptions: 350,464
® Spanish terms added in 2004AB



SNOMED CT in the Metathesaurus

® Core content U.S. English, Spanish
e Concepts, Descriptions, Relationships tables
e Generic drugs
e History table
o [CD-9-CM mapping

® SNOMED updates in UMLS
e January SNOMED CT update = Spring UMLS
e July SNOMED CT update = Fall UMLS



Additional information on NLM Web site

® SNOMED CT® in the UMLS® Metathesaurus®: Inversion
Source Transparency Achieved Jan. 2005

® SNOMED CT in the 2005AB Release

® SNOMED CT® in the UMLS® Metathesaurus®:Release
Source Transparency Achieved Jan. 2005

® SNOMED CT in the 2005AB Release

® SNOMED CT Information from the College of American
Pathologists



http://www.snomed.org/
http://www.snomed.org/




NLM’s RxNorm Project

® Developed by NLM to address

e missed synonymy in UMLS clinical drugs

e medication errors
® CHI recommended standard
® Intended to support

e cffective sharing of drug data across systems
e clectronic health record (EHR)
e computerized physician order entry (CPOE)



RxNorm

® RxNorm (standalone vocabulary)
e Normalized forms of clinical drugs
e Created by NLM

e From commercial and government clinical drug vocabularies

® RxNorm subset (extracted from UMLS)
e RxNorm forms (NLM)

e Clinical drug content including SNOMED CT, VANDF, FDA
NDC

Respect license restrictions



RxNorm Normalized Forms

® Semantic Normal Form (SNF)

e Active standardized (generic) ingredients
e  Strengths
e  Units of measurement

e Dosage form

® As administered to a patient

e Acetaminophen 500 MG Oral Tablet
e Acetaminophen 500 MG Oral Tablet [Tylenol]



RxNorm Term Types

® SBD = Palifermin 5 mg/ml Injectable Solution
[Kepivance] =» 7 additional concepts

IN= Palifermin

BN= Kepivance

SBDC=  Palifermin 5 mg/ml [Kepivance]

SBDF =  Palifermin Injectable Solution [Kepivance]
SCD= Palifermin 5 mg/ml Injectable Solution
SCDC=  Palifermin 5 mg/ml

SCDF=  Palifermin Injectable Solution

all are separate RxNorm concepts
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RxNav

2 BxNorm Navigator

http://mor.nlm.nih.gov/download/rxnav/
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http://mor.nlm.nih.gov/download/rxnav/

RxNorm (Source)

® Full sources

e FDA, NDDF, Medispan,
Micromedex, Multum

e More to come
® Partial sources
e SNOMED CT, MeSH

® NOT in RxNorm

e USP Medicare Model
Guidelines

e MedDRA (adverse reactions)

RxNorm (NLM)
SNOMED CT (CAP)
MTHFDA (FDA NDC)
VANDF (VA)

Gold Standard

NDDF (FirstDataBank)
MDDB (Medispan)
MMX (Micromedex)
Multum




Mappings



Mappings

® Synonymy within concept (implied)
® Explicit links between concepts, terms, codes or other
content in specified vocabularies

® Source-asserted
e SNOMED CT~ ICD-9-CM

® Created/supported by NLM

® Represented in

e MRREL (simple only)
e MRMAP, MRSMAP (simple and complex)



UMLS — MeSH mapping file

Used in MEDLINE/PubMed searching

Based on synonymy

myocardial infarction
myocardial infarction
myocardial infarction
myocardial infarction
myocardial infarction
myocardial infarction
myocardial infarction
myocardial infarction
myocardial infarction

attack coronary

attack heart (nos)
cardiac infarction
cardiac infarction, nos
cardiac; infarction
heart attack

heart attack, nos

heart attacks

heart infarction



Mapping projects planned/underway

® CHI standards = HIPAA code sets
e SNOMED CT - ICD-9-CM (support reimbursement)
e SNOMED CT- ICD-10-CM
e SNOMED CT - CPT/HCPCS
e LOINC - CPT

® SNOMED CT >
e MedDRA
e MeSH
e Nursing (NIC, NOC, NANDA)



Mapping examples

LOINC - CPT

® 1795-4 AMYLASE:CCNC:PT:FLU:QN ->
® 1798-8 AMYLASE:CCNC:PT:SER:QN -
® 1799-6 AMYLASE:CCNC:PT:UR:QN ->
® 82150 Amylase (blood or urine)

SNOMED CT — CPT
® 313500004 Urine protein/creatinine ratio measurement =
® 82570 Creatinine; other source

® 384155 Protein, total, except by refractometry; serum



Key NLM Assumptions about Mappings

® Participants must include producers on both ends and users

® Mappings may prompt changes to content and adjustment
to update schedules

® Mappings must keep current at both ends

® Mappings will be distributed in the UMLS with license
terms applicable to both ends

® Mapping 1s an R & D problem; iteration 1s required to
build highly functional maps



Toward interoperability

® Office of the National Coordinator of
Health Information Technology (ONC)

® Standards harmonization

® Clear policies about data control and
ownership

® Common security practices

Security of vendor products
® [nteroperability as a business

Versel, Neil. “Brailer Uses AMIA Meeting as Bully Pulpit for Change,”
Health-1T World News, Tuesday, April 12, 2005.




Electronic health records (EHR)

® National collaboration toward secure, Internet-accessible
EHR 1n 10 years

® Federal and private-sector to develop standards with
agreement from all stakeholders

® FElectronic health records and other information technology
to transform health care system
e reduce medical errors, improve quality of care

e minimize paperwork hassle, lower costs

Secretary Leavitt Takes News Steps to Advance Health IT, June 15,
2005 (www.hhs.gov/healthit)



http://www.hhs.gov/healthit

Metathesaurus



Metathesaurus

® The Metathesaurus is a
e very large
e multi-purpose

e multi-lingual biomedical vocabulary

® [t contains information about
e biomedical and health related concepts
e their various names

e the relationships among them



Metathesaurus Sources

® Over 100 controlled vocabularies, code sets, and mappings
® Determine scope of Metathesaurus
® Source meanings, hierarchies preserved

® Relationships, Semantic Types added



Metathesaurus Sources 2

® 119 vocabularies in 17 languages
® Broad coverage of general, specialized biomedicine
® Varying purposes, structures, properties

® Sets of valid values:
e Thesauri, e.g., MeSH, CRISP, NCI
e Statistical classifications, e.g., [CD-9-CM
e Billing codes, e.g., CPT, ABC Codes
e Clinical coding systems, e.g., SNOMED CT

® Complete source lists in Appendixes A.1, B.4

http://www.nlm.nih.gov/research/umls/documentation. html



http://www.nlm.nih.gov/research/umls/documentation.html

Metathesaurus Sources 3

® Sources reflect regular and irregular update schedules
® NLM resources determine currency of sources in the
Metathesaurus

® Priority given to maintaining critical standards
vocabularies



Metathesaurus Sources 4
Why so Many?

® Unique applications

® Different types of information

® [cvels of specificity

® Organizational and political boundaries



Why Not Combine Them Into One?

® One size does not fit all
® NLM supports coordination when possible
® Growing awareness of benefits of standardization

“The UMLS approach assumes continuing
diversity in the formats and vocabularies of
different information sources and in the
language employed by different elements of
the biomedical community. It is not an attempt
to build a single standard biomedical
vocabulary."

Humphreys, BL and PL Schuyler, The Unified Medical Language System:
Moving beyond the vocabulary of bibliographic retrieval. In: Broering NC, ed.
High- Performance Medical Libraries: advanced information management for the
virtual era. Westport (CT): Meckler; 1993, p. 33.



Metathesaurus Source Evaluation 1

1. Who does the vocabulary serve?
2. Is the vocabulary authoritative?

3. Is the thesaurus available 1n a well-structured,
computable electronic form?

4.  Have copyright ownership and license restriction levels
been considered?



Metathesaurus Source Evaluation 2

What thesaurus characteristics and principles are used?

How fully descriptive are the terms when seen alone,
rather than in the associated context?

Will there be many cases where the 'face' meaning of
your terms are different from the meaning of the same
term 1n other areas of biomedicine?

Who would be available to assist in editing and review?



Cimino’s Desiderata

Dr. James J. Cimino, M.D.

http://www.dbmi.columbia.edu/cimino/

Cimino JJ. Desiderata for Controlled Medical
Vocabularies in the Twenty-First Century.

Methods Inform Med 1998; 37: 394-403.
Content

Concept Orientation
Concept Permanence
Meaningless Concept Identifiers

[....]



http://www.dbmi.columbia.edu/cimino/

Source data in Metathesaurus files

Names, Synonyms

Terms, Codes =2 MRCONSO

Relationships >
Hierarchies >
Mappings -

Attributes -
Definitions >

MRREL
MRHIER

MRREL, MRMAP,
MRSMAP

MRSAT
MRDEF

CUIs links concept data across files




Metathesaurus files

® Concepts (MRCONSO)
e Synonymous and near-synonymous terms
e Codes
e Concept Unique Identifier (CUI), Semantic Type added

® Rcelationships and mappings (MRREL, MRHIER,
MRMAP, MRSMAP)
e Concepts are related to other concepts
e Source hierarchies are represented
e Relationship attributes specify type, source of relationship
e Simple and complex maps

® Attributes (MRSAT), (MRDEF)



Concept structure

Concept (1.3 M)
CUI

set of synonymous names

Term >4.6 M) LUI
set of normalized names

String (> 5.1 M) SUI
distinct concept name

Atom (> 6.2 M)
AUI

concept name in source

A1412439 headaches (BI)
S1459113 headaches

A2882187 Headache (SNOMED)
AO066000 Headache (MeSH)
S0046854 Headache

L0018681 headache

A1641293 Cranial Pain (MeSH)
S1680378 Cranial Pain

L1406212 cranial pain

A0418053

HEAD PAIN CEPHALGIA (DxP)
S0375902

HEAD PAIN CEPHALGIA

L0290366 cephalgia head pain

C0018681 Headache




Concept

Concept
C0001621

Term
adrenal disease gland
LO001621

Term

adrenal disorder gland
unspecified

LO041793

Term
adrenal disorder
L0161347

Term
adrenal disorder gland
100181041

' Term
 L0162317

cluster of synonymous terms

S0011232 Adrenal Gland Diseases
S0011231 Adrenal Gland Disease
S0000441 Disease of adrenal gland
S0481705 Disease of adrenal gland, NOS
S0220090 Disease, adrenal gland
S0044801 Gland Disease, Adrenal

S0860744 Disorder of adrenal gland, unspecified
S0217833 Unspecified disorder of adrenal glands

S0225481 ADRENAL DISORDER
S0627685 DISORDER ADRENAL (NOS)

S0632950 Disorder of adrenal gland
S0354509 Adrenal Gland Disorders

S0226798 SURRENALE, MALADIES FRE




Metathesaurus metadata, history and indexes

® Metadata files

e MRSAB sources

e MRFILES files

e MRCOLS data elements

e MRDOC finite values of selected data

e MRRANK source/term type precedence
® Change files deleted, merged CUI, LUI

® MRCUILRRF retired CUIs

® Concept name indexes



Representing ambiguity multiple meanings

® Same string, different meanings

® Cold (L0009264)
e cold temperature (C0009264)
e common cold (C0009443)

e chronic obstructive lung disease (C0024117)
e Cold sensation (C0234192)

® AMBIGLUI.RRF (AMBIG.LUI)
L.0009264|C0009443|
L.0009264|C0024117|
L.0009264/C0234192)|

® AMBIGSUIRRF (AMBIG.SUI)
S0026353|C0009443|
S0026353|C0234192]



Metathesaurus Distribution Formats

® Pipe-delimited text files
® UTF-8 character encoding

® Original Release Format (ORF) or Rich Release Format (RRF)

® Original Release Format (ORF)
e Metathesaurus-Concept-Centric view

e Explicit concept-based connection between terms in different sources
e Most information represented at concept (CUI) level



Rich Release Format (RRF)

® Source-Centric View supports source transparency

® Represents original source information at atom (AUI)
level

® Atom = unit of meaning (name) in a source

® New data fields and files to capture source specific
1dentifiers, mappings



Metathesaurus highlights

Concept based
Represents the meaning in each source

Represents data in common format

Adheres to principle of “source transparency”

Tags source information

® Adds context-free unique identifiers

® Includes normalized word and string indexes produced
using UMLS lexical tools



Accessing the Metathesaurus

® UMLSKS http://umlsks.nlm.nih.gov/

e Simple and advanced searches

e View concept reports and raw relational records

® RRF Browser in MetamorphoSys
e (Generate and view customized subset
e Search and browse

e View concept reports and raw relational records


http://umlsks.nlm.nih.gov/

Metathesaurus License Agreement 1

® Online Web-based license:

http://www.nlm.nih.gov/research/umls/license.html
e Recad license

Accept and continue

Read appendix 1
Read appendix 2

Print a copy for your records
Complete the Web form

® Verification and turnaround:
e Receive e-mail from NLM and respond within 72 hours
e NLM official countersigns, license added to database
e Receive 2" e-mail from NLM with new license number


http://www.nlm.nih.gov/research/umls/license.html

Metathesaurus License Agreement 2

® 2. No charges, usage fees or royalties will be paid to NLM.

® 5. Within 30 days of the end of any calendar year ...
provide NLM with a brief report

® |].c. required to include ... identifiers from ... the original
source vocabularies

® |2. For material ... from some sources additional
restrictions ... may apply.

® Special restrictions for SNOMED CT 1n light of the
International Agreement
See list of current sources in Appendix A.1.



License Restriction Levels 0-4

® [evel3

® [cveld

® Level 0 (28.2%) There may be additional restrictions,
e unrestricted or separate license fees, associated
0 with usage of specific vocabularies.
® Level ] _ (1.6%) Read the UMLS License Agreement,
e negotiate to translate including the Appendix!
Level 2 (0.4%)

e negotiate to use In health data creation

(30.6%)

e negotiate to use In production
e explicitly prohibited to provide Internet access

(39.2%)

e unrestricted for U.S. use and distribution



Metathesaurus Data Files



—_

W

(V)]

MRCONSO (sample rows 1..5)  (2004AB)
1 2 3 4 5 6 7 8 9 10 11
. :
Cculr |LAT|Z LUI - SUI = AUI SAUI SCUI SDUI
C0001403 P [ LO001403 | PF |S0354372|Y | A4367951
C0001403 P [ LO001403 | PF |S0354372| N [ A2922421 |1485624014|363732003
C0001403 P [ LO001403 |VC|S0010794|Y [ A0019740 M0000346|D000224
C0001403 S | L0494851 | PF [S2164152( N | A2018589
C0001403 P [ L3246333 | PF |S3773545| Y | A3996251 D000224
12 13 14 15 16 17 18
— w2 @
SAB ~ | CODE STR Z | SUPPRESS |5
MTH NOCODE |Addison's disease 0 [N
363732003 | Addison's disease 4 |IN
SNOMEDCT
MSH D000224 [Addison’s Disease N
MDR 10052381 [Primary adrenal insufficiency N
MSHFRE D000224 | Addison, maladie 3 |IN

Appendix - Metathesaurus relational files (RRF)




O o0 9 O

10

10

MRCONSO (sample rows 6..10) (2004AB)
1 2 3 4 5 6 7 8 9 10 11
cul |LAT|Z| Lul 3| Sul |[Z| AUl SAUI SCUI SDUI
C0001403 S | L1272481 | PF |S1514427| Y | A1464383
C0001403 P [ L1229627 | PF |S1471573| Y | A4030156 D000224
C0001403 S | L1239271 | PE |S1481217| Y | A4034094 D000224
C0001403 P | 13437833 | PF [S3965327| Y | A4264008 D000224
C0001403 S | L3465347 | PF {S3992841( Y | A4291522 D000224
12 13 14 15 16 18’
— W @
SAB ~ | CODE STR Z | SUPPRESS |5
WHOERE 0410 MALADIE D'ADDISON 2 N
MSHGER D000224 | Addison-Krankheit 3 |N
MSHGER D000224 | Bronzehautkrankheit 3 |N
MSHJPN D000224 | Addison’& 3 |N
MSHPJN D000224 |EIBMERIE 3 |N

Appendix - Metathesaurus relational files (RRF)




1

—_

12

13

11

12

13

MRCONSO (sample rows 11..13)

1

2

3

4

5

6

~

8

9

(2004AB)

10

05
a
cur |LAT|Z LUI E SUI E AUI SAUI SCUI SDUI
C0001403 P [ L3302998 | PF |S3831123| N | A6382080
C0001403 P [ L3336992 | PF [S3864473|Y | A4157629
C0001403 P [ L1226877 | PF |S1468823|Y | A1419475
12 13 14 15 16 17 18
— W @
SAB ~ | CODE STR Z| SUPPRESS |
MDRPOR 1001130 Doenca de Addison 3 [N
MSHRUS D000224 |AJJIMCOHOBA BOJIE3Hb 3 |IN
WHOSPA 0410 ADDISON, ENFERMEDAD 3 [N

Appendix - Metathesaurus relational files (RRF)




—_

[\®)

(98]

MRHIER (sample rows) (2004AB)
1 2 3 4 5 6
CUI AUI CXN PAUI SAB RELA
C0001403 A0019740 1 A0020270 |MSH
C0001403 A0019740 2 A0028022 [(MSH
C0001403 A0019743 3 A1988358 |PSY member of cluster
C0001403 A2922421 1 A3307650 [SNOMEDCT |[isa
C0001403 A2922421 2 A3307650 [SNOMEDCT |[isa ’
7 8 9
PTR HCD CVF
A0434168.A2367943.A2366890.A0135391.A0054194.A0020267.A0020270 C19.053.264.263
A0434168.A2367943.A2366890.A0135391.A0072566.A0028022 C20.111.163

A0449751.A1988279.A1988358

4| A3684559.A3886745.A2880798.A3398606.A3399335.A3398961.A2872359.

A2872360.A3307650

5 A3684559.A3886745.A2880798.A3398606.A3399335.A3398961.A2872359.

A2933400.A2989549.A3307650

Appendix - Metathesaurus relational files (RRF)



MRDEF

(2004AB)

09
C
=
: :
~ e 2
CUI AUI ATUI C | SAB DEF 2=
A disease characterized by hypotension,
weight loss, anorexia, weakness, and
sometimes a bronze-like melanotic
C0001403 AT15061584 MSH | hyperpigmentation of the skin. It is due [N

to tuberculosis- or autoimmune-induced
disease (hypofunction) of the adrenal
glands that results in deficiency of
aldosterone and cortisol. In the absence
of replacement therapy, it is usually fatal.

Appendix - Metathesaurus relational files (RRF)




D

MRSAT (sample rows) (2004AB)
1 2 3 4 5
CUI LUI SUI METAUI STYPE CODE
1| C0001403 |[L0O001403 |S0010792 |A0019738 |AUI D000224
2| C0001403 (L0O001403 [S0010794 [A6326321 SCUI C712
3] C0001403 (L0O001403 [S0354372 [A2922421 SAUI 363732003
4] C0001403 R15742591 |SRUI
5| C0001403 CUI
7 8 9 10 11 14 15
@)
ATUI SATUI ATN SAB ATV SUPPRESS §
1{AT15321482 D)D) MSH D000224 N
2|AT33411754 MESH UI NDERT D000224 N
| AT24166602 DESCRIPTION |SNOMEDCT |0 N
STATUS
4lAT27438950 REFINABILITY [SNOMEDCT |0 N
S1AT02925340 ST MTH R N

Appendix - Metathesaurus relational files (RRF)



MRSTY (2004AB)
CUI TUI STN STY ATUI CVF
C0001403 B2.2.1.2.1 Disease or Syndrome ATI17683850

Appendix - Metathesaurus relational files (RRF)




MetamorphoSys



What is MetamorphoSys?

® Tool distributed with the UMLS
® Multi-platform Java software

® The UMLS installation and customization wizard
e Installs Knowledge Sources to local storage
e Subsets and customizes a local Metathesaurus
e Unzips native Metathesaurus compressed files

® Simple to use
® Screens and tabs lead you through process



Customize the Metathesaurus

® Use MetamorphoSys
e To remove unhelpful or harmful terminology
e To comply with terms of license agreement
e To change default settings
= alter the preferred name
= alter suppressibility of specific source term types
® Customization requires a clear understanding of:
e Characteristics of source vocabularies
e License arrangements
e User’s functional requirements, purpose and perspective

® Technical expertise requires multidisciplinary team



Machine Requirements

A fast CPU — 1 GHz or higher

1 GB RAM recommended (512 MB min.)
6x (or better) DVD drive

13 GB minimum free disk space

® Runs on Sun Solaris 8 & 9, Windows XP, NT, and
2000, Linux, and Mac

® 1-10 hours run time on platforms tested
-- on average 4 hours or less

MetamorphoSys requires Java 1.5.



Download from UMLSKS ...

® High speed Internet connection required

® Read the README file for the release

® 2007AA UMLS Files
mmsys.zip (zipped MetamorphoSys application)
2007AA-1-meta.nlm (compressed Metathesaurus data)
2007AA-2-meta.nlm (compressed Metathesaurus data)

2007AA-otherks.nlm (compressed Semantic Network and
SPECIALIST Lexicon)

2007AA.CHK
2007AA.MD5
Copyright_Notice.txt
README.txt



...or DVD?

® Order at: custserv@nlm.nih.gov
® Include your license number

® Run MetamorphoSys from DVD
e Windows

= Autorun; or go to root directory and click on
“windows_mmsys.bat”

e Linux, Solaris, Macintosh

= open a terminal window, change to the root directory
and type appropriate command: ./linux_mmsys.sh,
/solaris_mmsys.sh, ./macintosh_mmsys.sh


mailto:custserv@nlm.nih.gov

How MetamorphoSys Works

® Removes all information from all relational files from
excluded vocabularies
e atoms, strings, relationships, attributes, mappings

® Applies additional options selected by user
e Changes to suppressibility or precedence

® Produces custom set of Metathesaurus relational files
reflecting selected criteria

® Log file records subset details

® Output directory: set of Metathesaurus files



Welcome Screen

Unified Medical Language System®




Install UMLS

INSTALL UMLS

Source ChDocuments and SettingzsleinsRDeskiop 200528 WL RIN_IMAGE
Thiz directory contains LUMLE files.

Destination

zelect where to create the top-level UMLS directory.
The directory name will correspond to the UMLE release, eq., 200582,

In=tall UMLS Khowledge Sources:
— Select

| one or all
[v Semantic Metwork 7 Of these
[v SPECIALIST Lexicon & Lexical Tools OptionS

(]2 | Cancel |

v Metathesaurus




Validation Summary

¥alidation Log

? ,/‘ alidation Summany
- 1862 files passed validation
files are missing
o2 files have unexpected inte counts
files have unexpected content
(the files may he corrupt or of the wrong version)

Eﬂlidﬂtiun started at: Wed Sep 12 16:24:37 EDT 2007
alidation ended at: Wed Sep 12 16:24:37 EDT 2007

The following file(s) have unexpected hyte counts:
utorun.inf

opyright_Hotice.taxt

MSYSiconfigiatt_types.dat
MSYSiconfigmmsys.a.prop
MSYSiconfigimmsys.b.prop
MSYSiconfig/mrpluscolsfiles.dat
MSYSiconfigirel_types.dat
MSYSiconfigisnomed_rela_map.dat
MSYSiconfigtimestamp.dat

Conkinue




Configuration Files

Mewy Configuration. . Dpen Configuration..

® New users must select “New Configuration”

® Returning users may select “Open Configuration” to
open a previously saved MetamorphoSys
Configuration

® This screen only appears if you install the
Metathesaurus



UMLS License Notice

é" License Agreemen

Lo Mot




Select a default subset

Select Default Subset

Select one of the default Metathesaurus subsets belove The defaull subset, Level O | includes

only those sowrces for vihich no addiional license agreements are necessary. Note: You may later
use the Sowrce List tab to customize your subsel, to include or exclude speciiic vocabulanes.
Lewel O

Level 0 + SMOMEDCT

Description
Exclude all non-level 0 sources

Exclude all non-level O sources except SMOMEDCT

Level O — Nno separate additional license agreements

Level 0 + SNOMEDCT  — Non-U.S. users must have separate license agreements



Filters

T tnableDisable T ® Each filter enables an
options tab
Choose Filkers to be Enabled. ® Ctr|l + Click to select
J-_'||Z|Zr'I|Z|IJ|:E .T':.-'|:lE=.|-I5|3 more than one filter
_onktentYiew Filker _ :
Languages To Exclude ® Several Filters available
Relationship Type Lisk e Attributes by source
FxMorm Filker L
semantic Types List y angl_JageS,
Source Term Type List * Relationships by source
e Semantic Types
e RxNorm

e CVF (in development)




Input Options Tab

T T T

%Input Options I Output Options l Source List I Precedence | Suppressibility

T

Customize the input of UMLS data. See Help for more information.

It Formast Options:

Select Input Farmat

MLM Data File Format

v Data File Faormat

2 Foldet - Location of Metathesaurus

BN




Output Options Tab

I Source List] Precedence | Suppressibilty

Select data output options for your local application. See Help for more information.

‘ [ Calculate MDSs for output files - writes mmsys.mds file.

‘ [ &dd UTF-5 BOM characters to output files.

Select Output Format

‘ ‘ [ wirite Oracle load script.
Subset Folder - Location of Subset Files

‘ | Write My=ql load script.

‘ |:| Femave concepts containing only MTH atoms.

‘ [ Remove records containing extended UTF-8 characters.

‘ [ Truncate long fields to {4000 characters.

‘ [ Output versioned source abbrevistions rather than versionless source abbrevistions.




Source List Tab

=

ANFHEUR ,

Alternative Biling Concepts, 2004

her Drug T

Eeth lzrael Vocabulary, 1.0

Cananical Clinical Problem Statement System, 1999
Cl ons S0

Current Dental Terminology 2005 (COT-57, 5

Medical Entities Dictionary, 2003

ekl &t top. EXC I u d e O r
Include

AIRAS

el Highlighted

Bil9a

CCP==99 rOWS are
. i ; excluded

CPr2003

Physicians' Current Procedural Terminology, Spanish Translation, 2001 CPTO1SP
Physicians' Current Procedural Terminology, 2005 CPT2005 rOI I I t e

04

Dizeazes Databaze, 2000

Gertnan translation of [IC010, 1995
German translation of UMDNS, 1996
Dht-ll-F, 1987

D14, 1994

& Orto 1 1
HCPCS Wersion of Current Dental Terminalogy 2005 (CDT-3], 5

S = subset.

DD 0_1935
DMDURMD_1936
DEM3R_1937
DZhi4_1994




MetamorphoSys Option Tab

£ UMLS Metathesaurus Configuration 2004AB . .
File Edit @ Options Reset Done Source IISt behaVIOr can be

changed using the

Input C MetamorphoSys Option Tab
Advanced Source List Options

Custor

When Advanced Suppressibility Options

If you wish to Auto Select
Related Items check this box

Dione \




Precedence Tab

Input D;:lti-:nnrsl Output Clptic-nsl Source List Precedence | Suppressibility

Change the ranking of sources and their associated term types to create concept names

e Ranks names by types of terms within sources
e Highest ranking name determines the Preferred Name

Input Options | Output Options

To move either cut and paste r ,ar drag and drog. C U t a n d

WikEn o hawe made wonr selectinns an this tak o mae neoee = ., 3 X - - p aSt e r OW S
- — - to alter the
e Mame & i Eftn 1Ype
preferred

Nname



Suppressibility Tab

Input Options | Output Options | Source List | Precedence  Suppressibility

See Help for more information.

IFput Options | Output Options | Source List | Precedence

Highlighted
source term
types will be
marked
suppressible



Options menu

£ UMLS Metathesaurus Configuration 2004AB
File Edit | Options Reset Done

MetamorphoSys Options

Input C

Custor . .
Advanced Source List Options

When Advanced Suppressibility Options




Reset menu

EUHLE Metathesaurus Configuration 2007AB
File Edit Options | Reset  Done

Reset Input/Cukput Options

Inputk I:Z:I|:|I:i|:|r|::' ¢  Reset3ource List nice | SUpp

Reset Precedence
This screen sets ‘e combing

particular, the na Reset Suppressibility the highes

® Returns all filters to default selections
® Default selections in “mmsys.prop.default file” in config folder
® mmsys.prop.default contains properties in last run



Done — Begin Subset

£ UMLS Metathesaurus Configuration 2004AB
File Edit Options Reset Done

Begin Subset  Ctrl+B

® Complete configuration options

® Done menu x|

You have made changes to this configuration,

: ?
® Beg|n SU bset "-'r/ Wiauld you like to save the changes?




MetamorphoSys log

I mmsys.log - Notepad
File Edit Format Mjew Help

MetamorphoSys Wersion:. . ..o nena. 5.21

Metamorphosys Build Date:............. 2004 _08_30_14_47_11

UMLS BUTld DaTe ..ttt tan s nnrnnns 2004_07_12_00_57_26

Release VerS 0N vt s s n s n e s nsanns 2004 A8

I 1 = = 20040720

Release Description:. . ..o i e anns July 2004 Release
Metathesaurus Source paths:........... C S UMLSS DD IMAGE

subsetted Metathesaurus folder:....... C S UMLSS DVDIMASES 2 004 ABSMET A
2 = - wed Sep 01 13:04:18 EDT 2004
Initialize CUI List completed:........ wed Sep 01 13:06:20 EDT 2004
subset Metathesaurus completed:....... wed Sep 01 14:13:02 EDT 2004
Subset Index Files completed:......... wed Sep 01 14:21:11 EDT 2004
Subset Release Metadata completed:.... wed Sep 01 14:21:17 EDT 2004
Findshed at:. . ... .t e i e n s wed Sep 01 14:22:48 EDT 2004
CONCERLS TN SOUMCE . ot ettt a s n e nnnns 1075246

Sl s R ]S e s 1078246

Time elapsed:. . ottt i i et 0l:15:25




MetamorphoSys log

I®' mmsys. log - Notepad

File Edit Format Wiew Help

Metathesaurus output: Rich Release Format

Long Tields were not truncated.

source Abbreviations were written out with a versionless (root) representation.
Fields containing UTF-8 characters were not removed.

Excluded =Sources
<hnone:

kFept Sources

AT SRHEUM, 1993 ATRGS
alternative Billing Concepts ALTZ003
alcohol and other Drug Thesaurus, 2000 A0DZ2 000

Beth Israel wvocahulary, 1.0 BIGS
Canonical ClTinical pProblem Statement System, 1999 CCPSS80
Clinical Classifications software, 2003 CCS2003
Current Dental Terminology (CDT), 4 CDT4

COSTAR, 1589-1995 COSTAR_89-95
Medical Entities Dictionary, 2003 CPMZ2003
Physicians' Current Procedural Terminology, Spanish Translation,... CPTOLsSP
Physicians' Current Procedural Terminology, 2004 CPTZ004
CRISPF Thesaurus, 2004 CSP2 004
COSTART, 1905 CSTO5
Diseases Database, 2000 DOBEOO

German translation of ICD1O, 1995 DMDICDLO_1555

German translation of UMDMNS, 1996 DMDUMD_1 596




Output directory contents

Tvpe
File Folder
_Jindexes File Folder

release.dat
ﬂ config. prop
4] AMBIGLUL RRF
4] AMBIGSULRRF
4| MRCOC. RRF
4| MRCOLS. RRF
14| MRCONSO RRF
4| MRCULRRF
4| MRCKT RRF
14| MRDEF . RRF
4| MRDOC . RRF

1] MRFILES.RRF
4| MRHIER.RRF
4| MRHIST . RRF

1] MRMAP RRF

1 KE
g KE

1,225 KE

955 KE
509,207 KB
21 KE

GO, 525 KE
9,221 KE
9,391,775 KB
17,172 KE

a5 KE

4 KE

599,756 KB
70,545 KE
9,362 KE

DAT File
PROP File
RRF File
RRF File
RRF File
RRF File
RRF File
RRF File
RRF File
RRF File
RRF File
RRF File
RRF File
RRF File
RRF File




RRF Subset Browser
® Must have an RRF Subset

® View tree, report, or raw data for each term
® Search for CUI or more information

® Quickly find terms within a subset

nttp.//www.nlm. nih. gov/research/umis/rit_help. hitm/



RRF Subset Browser

® View customized subsets

® Expandable Concept Report View
® Raw View: relational table data
® Hyperlinked concepts



RRF Browser word search & report view

£ Rich Release Format Browser 2005AB C0001403 =11k
File Edit Options

a8 8¢9 Subset Directory |CoDocumerts ahd Settingsan Willis by DocumertsiOld M

Il Search | Tree Broveser | Yord Search R Wiewe | Report Wiew:

Enter zearch terms: (Englizh)
Concept: [CUIl: COO01403]  Primary adrenocartical insuficiency
= Semantic Type
Dizease or Syndrome
Btoms (B): (Sorted by Zource, String)
= Contexts @0 %
+ @ = SNOMEDCT/PTIE3E3732003 10 Addizon's dizeasze
= ANC
0001403 Primary adrenocorical insufficiency SHOMED CT Concept
CO271737 Addison's dizesse due to autoimmunity Clinical finding
C0546992 Tuberculous Addizon's dizease Finding by site.

. ) ) Firding of body region
CO342477 Addison's disease with adrenaleucodystrophy Finding of trunk structure

COZ270953 Myopathy in Addison's dizease General finding of abdamen
CO2E57ES Salt-losing nephropsathey Dizorder of abdomen
CO271739 Familial adrenocortical hypoplasia Disorder of sdretal dland
Dizarder of adrenal cortex
Adrenal cortical bypafunctian

SIB
CO2F 740 Congenital prifmary adrenocartical hypofunction = CHD

addizon's dizeaze

Search..

Zelect & concept. (1 to 12 af 13 results)

CO002592 Pernicious anemia

CO036420 Unspecified circumacribed scleroderma

CO0525528 Palyglandular autoimmune syndrome, type 1 Sddizon's dizease due to sutairmmunity
CO0ES360 Polyglandular autoimmune syndrome, type 2 Zddizon's dizease with adrenoleucodystrophy
Palyalandular sutoirmmune syhdrame, fype 1

Tuberculous &ddizon's dizseaze
[ SRl kA Dy T O T2 A 0ol i e e i




RRF Browser tree browser & report view

£ Rich Release Format Browser 2005AB C0001403 Mi=1[E3
File Edit Options

S8 8 6 % Subset Directory |C\Documents and Settingsian Willishy Docurmentsiold My

CUl Search | Tres Brovwser | wiord Search Rawy Wiew | Report Wiew

Context Tree Tops
= SMOMED CT Concept Concept: [CUL: CO001403]  Primary adrenocortical insuficiency

¥ Attribute = Semantic T].I'FIE
Body structure Dizease or Syhndrame
Aoms (B): (Sorted by Source, String)
= Comtexts (400
= SMOMEDCTIPTIZE3732003 10 Addizon's disease
= AMNC
SHMOMED CT Concept
) Clinical finding
Organism Finding by site
Pharmaceutical f biologic product Finding of body recgion
Physical force Finding of trunk: structure
Phyzical okject General finding of abdomen
Procedure Dizarder of abdaren
Gualifier value Dizorder of adrenal gland
Social contest Dizorder of adrenal cortes
Special concept Adrenal cortical hypofunction
Specimen siB
= CHD
Addizon's dizease due 1o autairmunity
Addizon's dizease with adrencleucodystrophy
FPolyglandular autaimmune syndrome, type 1

Tuberculous Addizon's dizease
[l 0 el 1l i o I ] == = 1 | e s N | W=t 1Y (R N 1

Clinical finding

Context-dependent categories
Environments and geographical locations
Everts

Ohzervable entity

Staging and scales
Substance

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+




RRF Browser -- search by code

: =10 x|

Fil= Edit Options Help
J = | E, | .D] *l = | I IMDnDsp... ll Illl IC:'I,DDcuments and Settingsikleinsy\Deskiopitest ronormi, 2007 AB-AC-20070304 M. ., vl |

CUI Search Code Search I Tree Brnwserl ward Search | Raw Yiew Repark Yiew |

Enter a CODE:

+ Concept: [CUI CO001002] Acetone
= Semantic Types

LoOg00ses

et Concepts.. Organic Chemical

Pharmacologic Substance

Select a concept, (1 result) ﬂ :I Definitions

MEH/MHI|L colorless licaid used as a solvent and an antiseptic.

COooolooz A . It i= one of the ketone hodies produced during ketoacidosis.

MEHEWEMH| En brandfarlig, farglds, flyktig watska med behaglig
eterisk doft. Den Ar etbt allmint anwvant ldisningsmedel och
anvinds som sadant inom farmacin; wid koncentrationer dwer S0%
anvands den som antiseptis kt medel. Aceton &r ettt av de

kEetonfunen som bhildas wid ketoacidos, som i diabetes eller wid

svalt.

= Atom=s (16): (Sorted by Source, Btring)
Z-Propanone [AOSE7S1E5/MSH N1 /DO0DOSE]
Acetone [AQOL23E1/MEH/MHDOO002E]
ACETONM [A3210037/MEHCZE/MH/DO0003E]
Azetoni [R907248:2 /MSHFIN/MH/DO00026]
Boétone [A7439773/MSHFRE/MH/DOOOO9E]
Aoceton [A7481179/MEHGER/MH/DO0003E]
Azeton [A7483923/MSHGER/EP/DOOO0DSE]




UMLS
Knowledge Source Server
(UMLSKS)



UMLS Knowledge Source Server

® [.iscensed users access online:

http://umlsks.nlm.nih.gov

® Web search interface for the three Knowledge Sources

® Application Programming Interface (API)


http://umlsks.nlm.nih.gov/

UMLSKS Welcome page

UMLS Knowledge Source Server .
f (UMLSKS) ® Returning users

Sarbeanal I ibrary of Maddcisg

log 1n

® New users create
account




UMLS Knowledge Source Server Home
Page

® Tabs across top access
basic searching of 3

Knowledge Sources UMLS Knowledge Source Server (UMLSKS)

UMLERe AC E AC I0048 4 ]

Metathesaurus Semantic Network SPECIALIST Lexicon

g
® Advanced searching

options on right-hand aty ke
side

= UMLE Enowledge Sources
» Develope
Metathesaurus Semantic SPECIALIST
Concept Network Lexicon
Search Search Search

Search Tips... Search Tips.. Search Tips..

= UMLS Docurne: .t

» NLP & Lexical Resources

» Bemantc Network Resources

> Iy rus Resources




Metathesaurus Basic Search
Addison’s disease

‘E‘ UMLS Knowledge $ogy_jce Sewerl{LalMLSI{Sj ® UMLS Release

Metaﬂ'resaums Semant-:; Metwork SPECIALIST Lexicon

Logouwt

About tha LIMLSKS
-

® Search Term

® UMLS Knowledge
Source

value:

etathesaurs Semantic SPECIALIST
Concept Network Lexicon
Search Search Search

M Search Tips... Search Tips.. Search Tips...




UMLSKS Basic Concept Report

UMLS Knowledge Source Server (UMLSKS) 1 o Concept Name/

U 4313 UEILE Riélews AD IR A 20X CID0AA A TODEAE

Metathesaurus Smanti-: MNetwork SPECIALIST Leges
CUI

Hame Advanced Search Legout
Metathesaurus Search for: addison’s disease in UMLS Beleaze 2004 AB

| Display | Display Al | O Semantic

Concept: Addison's disease

Concept CUL: CO001403
=5 . Type(s)
Drehution Semantic Type: D or Syndrome e S
¥ Synonyms
Other Langunges Definition:
A disease characterized by hypotension, weight loss, anorexia, weakness, and
i sometirnes a bronze-like melanctic hyperpigmentation of the skin It is due to
SOULCES tuberculesis— or autoimmune—induced disease (hypofunction) ooNC o . 11
Contex that results in deficiency of aldostérone and cartisol. In the absence of replacement . Deﬁnltlon(S)
Ancesters therapy, it is usuz-ll}-'f':-t.-l. (MeSH)

suppresable Synonyms

Parents " , . ,
i disease characterized by hypotension, welght loss, an
Siblings sometimes a bronze-like melanotic hyperpigmentati

ulesi oirrrmune i dizsease (hypof
Childgen tuberculesis or autoimraune i ed disease (hypoiur

Relotions
Merrower
Broader
Similar
Other
Related and possibly

® Synonyms



Display All

UMLS Kncrwledge Source Server (UMLSKS)

SE Verren 4 o WHLE Beleases: S0 000K B S0 AL SUEAD

Sernanhc Network SPECIALIST Lexicon

Metathesaurus

Home Advanced Search

JNGAR AR DNZAL JODA R JOUAAR

Metathesaurus Search for: addison's disease in UMLE Belease 2004 AB

~iaplay | Display Al
Coneepl™hddison's disease

Comcept CUT: COD01403

¥ Defsition Semantic Type: [

A

Crther Languages Display— | Display AV

Concept
« Definition

fncestors
Pafwgrs v Synonyms
Sibling2
Chill dees
Belations Suppressible Synonyms

Marrower

Other Langnages

Sources
Brosder

Soralar
Orther
Belated snd possibly

AVTIANVTIRNTLE

ntation of the

ease (hypofuncton) of the 1:1—tnﬂj flancs
d cortisal In the absence of replacement

ght loss, anorexds, weakness, and

pigmentation of the

s (hypofunction) of the adrenal glands
d cortisal (CRISP Thesaurus)

“Display” shows
results for selected
options

“Display All”
shows results for
all available
options



Concept Report Display All
Adrenal Gland Insufficiency

LSKs)

omantic Netws SPECIALIST Lexicon
e Concept Name/CUI

Metathesaurus Seanch for; adrenal gland insufficiency in UMLE Release 2004A0

Display Al
Coneept: Adrenal gland hypofunction

Concept CUT: CON&23
i Drefinicion

Semantic Type(s)
Definition(s)

Synonyms, including
foreign languages

Semantie T}'pr; Digeage ar !'Z",'l'.',!:: e

Diefindtion: I
Adrenocortical hypefunction includes all condifions in which adrenal steraid hermone secretien

candary failure dwe to a prim
¢ Principles of Internal Medicine, 13th ed,

Ghildeen
Felations

Harrower
Broader

s _ Relations (broader,
St TR narrower, etc.)

® Co-occurrence data




Concept Report Display All (continued)

Synonyms

Sources

Portuguese
Hipofuncio das Gl:indlﬂa\ s JI‘J— LEnhals

& UFIC‘IEI\I
Insuficiéncia er—r:ml
Insuficiéncia supra—renal NE
Russian
HAOINIOYUEYHHHMKOBTHUMIIO®PYHKIIMYH
Spanish
hl mrun cmn .adrv:ml
T'buD’:]Et‘.IC' alr
SUPRABRENMNAL HIPCFUN J
Swedish
Binjurehypofunkbon

Suppressihle fs}'mn}'ms

adrenal insufficiency <2



Concept Report Display All (continued)
(

Hierarchies




Concept Report Display All (continued)

ase (National Drug File - Reference
) [Relation: isa)
‘ (Metathesaurus Names) [Relation: |
n (National Drug File - Reference
ation: isa)

T

Relatlons Mﬂfﬁétﬂnd]]nlg Fllt.'. REfErunce

.‘I:' ""*r'h cortica




Concept Report Display All (continued)

Astociated Expresiions: Neone found

Co-ocowring MeSH Termo:;

1 Madieatran'=
& b PEUL QLTS

Co-occurrence
data

[64] Corticotropin
[57] Hydrocortisone
14 [38] Glucocorticoids
‘4 [31] Esophageal achalasia
[
[

B P Bl Pod Pub Eod JF Pod |

30] Dog Diseases

.;‘; .

28] Adrenal Glands

i

nfa - §




Metathesaurus Advanced Search

UMLS I(nuwledge Source Server (UMLSKS)

AL AT D F0MAR HO0MAE .
Semantic Network  SPECIALISL L Focused Search

® Raw relational
records from
_ selected tables
(files)
The dara tables nsed te populate the backend Ovade darabase can be f

revarned to the neer that matdh a nser’s put term oF concept anbgue
ienmher
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SPECIALIST Lexicon Search
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Semantic Network Search

UMLS Knowledge Source Server (UMLSKS)
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Semantic Type Clinical Drug
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UMLSKS Downloads
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[Links to UMLS Resources

® NLP & Lexical Resources
e MetaMap Transfer (MMTX)

e Word Sense Disambiguation
(WSD) Test Collection

® Semantic Network
e Semantic Navigator

e Semantic Groups

® Metathesaurus
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Summary

® UMLS = 3 knowledge sources
e Metathesaurus

e Semantic Network
e SPECIALIST Lexicon and Lexical Tools

® UMLSKS

e Remote access and browser
e Download files

e Documentation

® MetamorphoSys

e Installs UMLS, customizes Metathesaurus
e RRF Browser



Bibliography of UMLS Articles

® Scarch MEDLINE®PubMed® for recent research journal
articles on the UMLS (1997 to present)

® Comprehensive Bibliography 1986-1996

e Selden, Catherine
Unified Medical Language System (UMLS): January 1986 through
December 1996 : 280 citations / prepared by Catherine R. Selden,
Betsy L. Humphreys. -- Bethesda, Md. (8600 Rockville Pike,
Bethesda 20894) : U.S. Dept. of Health and Human Services,
Public Health Service, National Institutes of Health, National
Library of Medicine, Reference Section ; Pittsburgh, PA : Sold by
the Supt. of Docs., U.S. G.P.O., 1997.
-- (Current bibliographies in medicine ; 96-8)



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=search&term=(UMLS)+OR+(Unified+Medical+Language+System)+&db=PubMed&orig_db=PubMed&filters=on&pmfilter_DateRange_Field=Publication+Date&pmfilter_DateRange_MinYear=1997&pmfilter_DateRange_MinMonth=01&pmfilter_DateRange_MinDay=01&pmfilter_DateRange_MaxYear=2005
http://www.nlm.nih.gov/pubs/cbm/umlscbm.html
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® UMLS as a research project

e Lindberg, D. A., Humphreys, B. L., & McCray, A. T. (1993). The
Unified Medical Language System. Methods Inf Med, 32(4), 281-
91.

e Humphreys, B. L., Lindberg, D. A., Schoolman, H. M., & Barnett,
G. O. (1998). The Unified Medical Language System: an

informatics research collaboration. J Am Med Inform Assoc, 5(1),
1-11.

® Short presentation

e Bodenreider, O. (2004) The Unified Medical Language System
(UMLYS): integrating biomedical terminology.
Nucleic Acids Res, 32(Database issue), D267-70.



UMLS Documentation and Support

® UMLS homepage

e http://umlsinfo.nlm.nih.gov/

® UMLSKS homepage
e http://umlsks.nlm.nih.gov

® UMLSUSERS-L

e subscribe to discussion list

® NLM Customer Service email;

e custserv(@nlm.nih.gov



http://umlsinfo.nlm.nih.gov/
http://umlsks.nlm.nih.gov/
mailto:custserv@nlm.nih.gov
http://www.nlm.nih.gov/research/umls/UMLSDOC.HTML

Explore

® Register: sign the license agreement
® (Create UMLSKS account

® Explore Knowledge Sources

® Download files or request DVD

® (Create subsets using MetamorphoSys
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